ABSTRACT MUNDT, J. ORVIN (University of Tennessee, Knoxville). Occurrence of enterococci in animals in a wild environment. Appl. Microbiol. 11:136-140. 1963.-Enterococci were obtained from the feces of 71 % of 216 mammals, 86 % of 70 reptiles, and 32 % of 22 birds sampled in a truly wild environment, the Great Smoky Mountains National Park. Patterns of food dependence and also of species dependence were observed. Among the lower classes of the primarily herbivorous mammals, the enterococci occurred sporadically; however, of the six species of Sciuridae, the gray squirrel, and of four species of Cricetidae, the redbacked mouse, the enterococci appear to be natural hosts. The enterococci were not obtained from most specimens of moles, shrews, or rabbits but they were obtained from most specimens of bats and from the carnivorous mammals, such as fox, bear, raccoon, skunk, and boar. Streptococcus faecalis was obtained from 12 reptiles, and a caseolytic variant was obtained from 37 specimens of the reptiles. The strongly reducing, tellurite-tolerant species, S. faecalis, its caseolytic variant, and S. faecalis var. zymogenes were isolated from 127 or 41 % of 308 specimens cultured. S. faecium was recovered from 87 or 28 % of the animals, chiefly from the wild boar (60 of 64 trials) and the black bear. S. zymnogenes was obtained from 1 of 31 bats, 3 of 12 raccoons, and 1 of 3 owls.
The occurrence of enterococci in feces of wild animals has not been studied extensively. Winter and Sandholzer (1946) reported counts ranging from 0 in the muskrat to 37 million per g of feces of the raccoon, with only these two animals mentioned. Ostrolenk and Hunter (1946) recovered enterococci, usually in low numbers per gram, from 49 of 51 fecal specimens of animals, including human, cat, mouse, guinea pig, rabbit, dog, rat, chicken, fly, and monkey.
Haenel and Mueller-Buethow (1957) obtained enterococci from man, rat, chicken, and dog but not from rabbit, guinea pig, or horse. The human harbors Streptococcus faecalis and S. faecium (Mieth, 1961) , and the proteolytic variant (herein termed S. faecalis var. liquefaciens) occurs primarily in the human during certain types of pathological manifestations (Guthof, 1957) . S. bovis and S. faecium occur dominantly in cattle (Mieth, 1962a) and in hogs 1 Published with the approval of the Director, Tennessee Agricultural Experiment Station. (Mieth, 1960) . S. faecalis var. liquefaciens also occurs commonly in hogs but not in cattle. The strongly reducing species, S. faecalis and S. faecalis var. liquefaciens, were recovered from calves only while they were milk-fed (Wilssens and Vleeschauwer, 1960) . Horses harbor S. equinus, S. bovis, and S. faecium (Mieth, 1962b) but none of the strongly reducing group were found. Domestic pigeons harbor S. bovis (Eichel, 1961) , captive male mink harbor S. faecalis var. liquefaciens (Eichel, 1962) to reduce 0.1 methylene blue in milk and 0.1 % TTC in agar, for reactions in litmus milk, and for ability to grow on agar containing 1: 2,500 potassium tellurite. These criteria served to identify most cultures as to species. Each fifth culture was typed with commercial group D antiserum. Most cultures also were subjected to a large number of other cultural criteria for further characterization. The results with the latter studies are not included in this paper. The procedures employed leading to recovery of the cultures obviously are qualitative, and presumably only dominant species would be recovered. Usually the five colonies selected per specimen were of a single species.
RESULTS AND DISCUSSION Enterococci were recovered from 154 (71.3 %) of 216 fecal specimens of mammals (Table 1) , from 60 (85.7 %) of 70 reptilian specimens (Table 2) , and from 7 (31.8 %) of 22 avian specimens (Table 3) . No consistent effort was made to obtain avian specimens. Euarctus and Sus, the largest mammals represented, also are natural hosts. Of the 22 samples from Euarctus, 9 yielded only S. faecalis var. liquefaciens, 9 only S. faeciurn, and 1 a mixture of S. faecalis and S. faeciunm. The latter organism was recovered from 60 of 64 boar specimens. Three boar specimens yielded onlv S. faecalis and S. liquefaciens but a number of others contained mixtures of the three species. The results are comparable to those obtained by Mieth (1960) , except that S. bovis was not obtained from the American boars. Recoveries of S. faecalis var. liquefaciens from mink, and of enterococci from raccoons, are in agreement with reports by Eichel (1962) and Winter and Sandholzer (1946) .
The 70 samples from Reptilia provide an adequate picture of the occurrence of the enterococci among this grout of animals. The high percentage of recovery is interesting because of the marked differential in characteristic body temperature between Reptilia and Mlamiiiialia. S. faecalie var. liquefaciens occurs preferentially (37 of 60 animals). S. faeciua occurs infrequently (in 8 or 11 % of the reptiles). In several instances, it was possible to culture both uric acid crystals as well as fecal material of snakes. Enterococci were recoverable from both sources, not surprising in view of the common duct used for elimination.
No effort was made to acquire specimens from birds. The few samples obtained were acquired by chance. Enterococci were recovered from 32 %o of these specimens.
The identity of the species of enterococci isolated from the animals is shown in Table 4 , and the singleness or association of several species in species of animals is shown 6 were of the acid-proteolytic type as described in Breed, MIurray, and Smith (1957) . The remainder produced a soft curd in milk followed by stratiform digestion. This type of organism has been isolated infrequently from humans in concurrent studies, and it is not known either to Guthof or Mieth (personal communications).
Enterococci were not recovered from individuals of seven species of Maininalia or of Reptilia (Table 5 ). S. faecalis was the only species recovered from four species of animals; only S. faecalis var. liquefaciens occurred in eight species, and only S. faeciuin in one species. Within 18 species of animals, more than 1 species of enterococci occurred. In one species, Procyon lotor, the four identified species and unidentified enterococci occurred.
Mlieth (1960) It seems reasonable that all animals, regardless of diet, have ample opportunity to ingest enterococci. Therefore, failure of the enterococci to become implanted in individuals of many species must lie in factors of the digestive tract (Mieth, 1962) . Recovery from occasional individuals where most members of the species do not harbor the enterococci may be a factor of survival of ingested cells, as is suggested by the low numbers of enterococci per gram of presumably fresh fecal pellets of rabbits reported by Ostrolenk and Hunter (1946) .
Failure to recover enterococci from one of the most strongly carnivorous birds, Olus asio, which had been shot shortly before culture, suggests survival when present, rather than implantation; among Aves, however, too few specimens from this class were obtained to draw valid conclusions.
In cultural studies, the biochemical properties of these isolates were compared with those of over 200 cultures isolated from humans. Except for production of a soft curd and stratiform digestion of casein by many cultures isolated from animals, no outstanding difference between the cultures obtained from the two sources has been observed. The observation of Bartley and Slanetz (1960) that cultures from humans fail to ferment raffinose, whereas those from domestic animals do, cannot be eytended to include the animals in this study. Very few of the strongly reducing cultures fermented this sugar.
